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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a manufacturing 
technology for a semiconductor integrated circuit device 
in which a high speed and a low power are together 
obtained by using a perfect depletion transistor and a 

dielectric strength can be guaranteed by using a partial ; 3£ ^ 



depletion transistor. 

SOLUTION: A semiconductor integrated circuit device is 
constituted of a predetermined integrated circuit made 
on a SOT (silicon on insulator) substrate. By means of 
separate implantations under different ion implanting 
conditions, a left MOS transistor is made to a perfect 
depletion transistor 28 which has depletion in all region 
because of a dopant density of a channel region being 
low and a right MOS transistor 29 which has partial 




depletion in a channel region because of a dopant 
density of the channel region being high. By the steps 
the perfect depletion transistor and the partial depletion 
transistor are formed on the same SOI substrate 10 in 
the state of having different impurity densities. 
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CLAIMS 



[Claim(s)] 

[Claim 1] It is semiconductor integrated circuit equipment which is semiconductor integrated 
circuit equipment with which a predetermined integrated circuit is produced on a SOI substrate, 
and is characterized by constituting the circuit which needs high pressure-proofing among said 
integrated circuits using a partial depletion-ized transistor, and constituting the circuit which 
needs low power and improvement in the speed using a perfect depletion-ized transistor. 
[Claim 2] Semiconductor integrated circuit equipment which is semiconductor integrated circuit 
equipment according to claim 1, and is characterized by using said semiconductor integrated 
circuit equipment as semiconductor memories, such as DRAM or SRAM. 
[Claim 3] The computer system which is a computer system using semiconductor integrated 
circuit equipment according to claim 1 or 2, and is characterized by having a central processing 
unit, its circumference circuit, etc. at least in addition to said semiconductor integrated circuit 
equipment or semiconductor memory. 

[Claim 4] The manufacture approach of the semiconductor integrated circuit equipment which is 
the manufacture approach of the semiconductor integrated circuit equipment which produces a 
predetermined integrated circuit on a SOI substrate, and is characterized by for said high 
pressure-proofing to use a partial depletion-ized transistor, and to produce a required circuit on 
said same SOI substrate, and to produce the circuit which needs said low power and 
improvement in the speed for said integrated circuit using a perfect depletion-ized transistor in 
distinction from the circuit which needs high pressure-proofing, and the circuit which needs low 
power and improvement in the speed. 

[Claim 5] In case it is the manufacture approach of semiconductor integrated circuit equipment 
according to claim 4 and said partial depletion-ized transistor or said perfect depletion-ized 
transistor is produced The high impurity concentration of the silicon of the part which changes 
and has good control of striking the conditions of ion implantation in any direction, and forms 
said partial depletion-ized transistor. The manufacture approach of the semiconductor integrated 
circuit equipment characterized by making and dividing said partial depletion-ized transistor and 
said perfect depletion-ized transistor on said same SOI substrate as the high impurity 
concentration of the part which forms said perfect depletion-ized transistor is differed. 
[Claim 6] In case it is the manufacture approach of semiconductor integrated circuit equipment 
according to claim 4 and said partial depletion-ized transistor or said perfect depletion-ized 
transistor is produced The thickness of the silicon of the part which forms said partial depletion- 
ized transistor using a LOCOS formation process and the same process, The manufacture 
approach of the semiconductor integrated circuit equipment characterized by making and dividing 
said partial depletion-ized transistor and said perfect depletion-ized transistor on said same SOI 
substrate as the thickness of the silicon of the part which forms said perfect depletion-ized 
transistor is differed. 

[Claim 7] In case it is the manufacture approach of semiconductor integrated circuit equipment 
according to claim 4 and said partial depletion-ized transistor or said perfect depletion-ized 
transistor is produced The process which introduces an impurity locally into the embedding oxide 
film of said SOI substrate, embeds from there and introduces an impurity by thermal diffusion 



into the single-crystal-silicorr 




film on an oxide film is used. The high 



irity concentration 



of the silicon of the part which forms said partial depletion-ized transistor, The manufacture 
approach of the semiconductor integrated circuit equipment characterized by making and dividing 
said partial depletion-ized transistor and said perfect depletion-ized transistor on said same SOI 
substrate as the high impurity concentration of the silicon of the part which forms said perfect 
depletion-ized transistor is differed. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] Especially this invention is applied to the manufacture approach of the 
computer system using the suitable semiconductor integrated circuit equipment and suitable it 
for formation of the partial depletion-ized transistor and perfect depletion-ized transistor which 
harnessed the advantage of this SOI substrate, and semiconductor integrated circuit equipment 
about a semiconductor integrated circuit technique in LSI produced on the SOI (Silicon On 
Insulator) substrate, and relates to an effective technique. 
[0002] 

[Description of the Prior Art] For example, since according to the place which the artificer 
examined perfect isolation becomes possible, parasitic capacitance, diffusion layer capacity, etc. 
between wiring-substrates can be reduced and the working speed of semiconductor integrated 
circuit equipment can be raised in LSI produced on the SOI substrate, it is possible that the 
possibility of low power and improvement in the speed hides compared with bulk LSI. 
[0003] As a semiconductor integrated circuit technique produced on such a SOI substrate, the 
technique indicated by "IEEE JOURNAL OF SOLID-STATE CIRCUITS, VOL.29, NO.11, 
NOVEMBER 1994 P1323-P1329", etc., for example is mentioned. 
[0004] 

[Problem(s) to be Solved by the Invention] By the way, in the semiconductor integrated circuit 
technique produced on the above SOI substrates, although a perfect depletion-ized transistor is 
required to pull out the engine performance of a SOI substrate, it is possible that this perfect 
depletion-ized transistor has low pressure-proofing. In LSI especially using a SOI substrate, it is 
clear as a result of an examination according [ that reservation of drain pressure-proofing is 
important for LSI-izing with low power and improvement in the speed ] to this invention person. 
[0005] Then, the purpose of this invention is by forming a perfect depletion-ized transistor and a 
partial depletion-ized transistor on the same substrate to offer the manufacture approach of the 
computer system using the semiconductor integrated circuit equipment and it which low power 
can be reconciled with improvement in the speed using a perfect depletion-ized transistor, and 
can secure pressure-proofing using a partial depletion-ized transistor, and semiconductor 
integrated circuit equipment. 

[0006] The other purposes and the new description will become clear from description and the 

accompanying drawing of this specification along [ said ] this invention. 

[0007] 

[Means for Solving the Problem] It will be as follows if the outline of a typical thing is briefly 
explained among invention indicated in this application. 

[0008] Namely, the semiconductor integrated circuit equipment of this invention is what is 
applied to the semiconductor integrated circuit equipment with which a predetermined integrated 
circuit is produced on a SOI substrate. The circuit which needs high pressure-proofing like the 
word line booster circuit of an external interface or DRAM among said integrated circuits is 
constituted using a partial depletion-ized transistor. And the circuit which needs the low power 
and improvement in the speed to which only the other electrical potential difference whose 



pressure was lowered is impreHed is constituted using a perfect depletior^zed transistor, and 
is especially applied to semiconductor memories, such as DRAM or SRAM. 
[0009] Furthermore, in addition to said semiconductor integrated circuit equipment or 
semiconductor memory, the computer system of this invention has a central processing unit, its 
circumference circuit, etc. at least. 

[0010] Moreover, in distinction from the circuit which needs high pressure-proofing, and the 
circuit which needs low power and improvement in the speed, on the same SOI substrate, high 
pressure-proofing uses a partial depletion-ized transistor, and produces a required circuit, and 
the manufacture approach of the semiconductor integrated circuit equipment of this invention 
produces the circuit which needs low power and improvement in the speed for the 
predetermined integrated circuit produced on a SOI substrate using a perfect depletion-ized 
transistor. 

[0011] Concretely, in case said partial depletion-ized transistor or a perfect depletion-ized 
transistor is made and divided on the same SOI substrate Use a LOCOS formation process and 
the same process (recess array), or [ changing and having good control of striking the conditions 
of ion implantation in any direction ] It is made different [ the high impurity concentration or 
thickness of silicon ] using the process which introduces an impurity locally, embeds from there 
and furthermore introduces an impurity by thermal diffusion into the single-crystal-silicon thin 
film on an oxide film into the embedding oxide film of a SOI substrate. 
[0012] That is, in a partial depletion-ized transistor or a perfect depletion-ized transistor, 
although a perfect depletion-ized transistor is a transistor which can harness the advantage of a 
SOI substrate most, and a partial depletion-ized transistor is inferior in the engine performance 
as a transistor by there being a fault that drain pressure-proofing is low compared with a perfect 
depletion-ized transistor to this, reservation of drain pressure-proofing is possible. 
[0013] Therefore, according to this invention, it can make it possible to form a perfect depletion- 
ized transistor and a partial depletion-ized transistor on the same SOI substrate, and pressure- 
proofing can be secured in the circuit where low power is reconciled with improvement in the 
speed, and high pressure-proofing like the word line booster circuit of an external interface or 
DRAM is needed for the circuit where only the electrical potential difference whose pressure 
was lowered inside is impressed using a perfect depletion-ized transistor using a partial 
depletion-ized transistor. 
[0014] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained to 
a detail based on a drawing. 

[0015] (Gestalt 1 of operation) The outline functional block diagram showing the semiconductor 
integrated circuit equipment whose drawing 1 is the gestalt 1 of operation of this invention, the 
circuit diagram showing an example of a data output circuit [ in / in drawing 2 / the gestalt 1 of 
this operation ], drawin g 3 - drawing 10 are the sectional views showing the production process 
of the MOS transistor in the gestalt 1 of this operation. 

[0016] First, drawin g 1 explains the outline configuration of the semiconductor integrated circuit 
equipment of the gestalt 1 of this operation. 

[0017] The semiconductor integrated circuit equipment of the gestalt 1 of this operation is used 
as the semiconductor integrated circuit equipment with which a predetermined integrated circuit 
is produced for example, on a SOI substrate. It consists of an internal circuitry 1, an 
input/output interface 2, a pressure-lowering circuit 3, etc. The internal circuitry 1 to which only 
the electrical potential difference whose pressure was lowered inside is impressed is constituted 
only using a perfect depletion-ized transistor. The pressure-lowering circuit 3 of an input/output 
interface 2 or an external power and the high pressure part [ need / still / an internal circuitry 
1 / to be high pressure=proofed ] 4 are constituted including a partial depletion-ized transistor, 
and are formed on the SOI substrate with same these perfect depletion-ized transistors and 
partial depletion-ized transistor. 

[0018] In addition, in that case, since the electrical potential difference of an external power can 
be prevented from an input/output interface 2 and the pressure-lowering circuit 3 starting as it 
is between the source drains of a transistor by devising a circuit, the part using a partial 



depletion-ized transistor will BWestricted to a word line electrical-potentBFdifference booster 
circuit etc., if it says by the circuit block of the high pressure part 4 which needs high pressure- 
proofing of an internal circuitry 1, for example, DRAM. 

[0019] Concretely, an internal circuitry 1 and the data output circuit in an input/output interface 
2 are used as a well-known capacitor pressure-up mold, as shown in drawing 2 , the left half in 
drawing is the output section 5 of an internal circuitry 1, and in order that this part may operate 
using the power source whose pressure was lowered, a perfect depletion-ized transistor is used. 
The data out signals RD/RD from this internal circuitry 1 are outputted by AND actuation 
through the AND gate with the activation signal phi of an output stage. 
[0020] On the other hand, the right half in drawing 2 is the external output section 6 of an 
input/output interface 2, and since a power source uses an external power source as it is, 
therefore an external high electrical potential difference is impressed as it is between the source 
drains of a transistor, the partial depletion-ized transistor of high pressure-proofing is used. In 
this external output section 6, the data out signal from an internal circuitry 1 is inputted into a 
nMOS transistor, respectively, it connects with a nMOS transistor only through the inverter 
connected to juxtaposition at the delay circuit tau 1 and capacitor by which the series 
connection was carried out further, a CMOS transistor, and a delay circuit tau 2, respectively, 
and the data signal from the connection node of these nMOS transistors to the exterior is 
outputted. 

[0021] Next, drawing 3 - drawing 10 explain the production process of the MOS transistor which 
constitutes the important section of said semiconductor integrated circuit equipment about an 
operation of the gestalt 1 of this operation. 

[0022] In the component sectional view of the MOS transistor of introduction, drawin g 3 - 
drawin g 10 , since a left-hand side MOS transistor has the low dopant concentration of a 
channel field, the whole field is the depletion-ized perfect depletion-ized transistor. On the other 
hand, since a right-hand side MOS transistor has the field where dopant concentration is high to 
a channel field, a channel field is a partial depletion-ized transistor which is not formed into 
partial depletion. That is, said two kinds of transistors are formed on the same SOI substrate by 
changing ion implantation conditions. 

[0023] Hereafter, the manufacture approach of the MOS transistor of the gestalt 1 this 
operation is explained about an n channel. In addition, since it can make from the same process 
also about a p channel if the conductivity type of a dopant is made reverse, it is also possible by 
adding a photograph process to form the circuit of a complementary type on the same SOI 
substrate. 

[0024] first, the upper layer of a silicon single crystal 7 — Si02 from — the front face of the 
SOI substrate 10 with which the becoming embedding oxide film 8 is formed, and the single- 
crystal-silicon thin film 9 is further formed in the upper layer — oxidizing — Si02 An oxide film 

1 1 is formed, and the upper layer — for example, Si3 N4 etc. — the silicon nitride 12 is 
deposited and the silicon nitride 12 which has covered except the part which serves as a 
component field using a photograph process is removed ( drawin g 3 ). 

[0025] then, the part which oxidizes thermally and is equivalent to opening of the silicon nitride 

12 of drawing 3 — for example, Si02 from — the becoming isolation oxide film 13 is formed 

( drawing 4 ). after [ and ] removing the silicon nitride 12 by wet etching and removing an oxide 
film 1 1 further — anew — Si02 etc. — an oxide film 14 is formed by thermal oxidation ( drawin g 
5). 

[0026] Then, the high concentration impurity layer 16 is formed only in the component field 
which forms a partial depletion-ized transistor by ion implantation, covering the resist mask 15 
over the part of the component field which forms a perfect depletion-ized transistor like drawin g 
5 . It is devoted so that peak concentration may be abbreviation 1x1018cm-3, the boron which is 
p mold impurity may specifically be embedded with the single-crystal-silicon thin film 9 and 
concentration may become max by the interface of an oxide film 8. 

[0027] And the polycrystalline silicon film 17 and silicon oxide 18 are deposited with a well- 
known CVD method ( drawin g 6 ). Since this polycrystalline silicon film 17 serves as a gate 
electrode behind, before it performs impurity installation together at the time of deposition or 



deposits silicon oxide 18 afterrreposition, it processes carrying out ion imjrohtation and carrying 
out activation annealing etc. 

[0028] Furthermore, silicon oxide 18 and the polycrystalline silicon film 17 are processed into the 
configuration of the gate electrodes 1 9 and 20 like drawin g 7 using a photograph process. And 
ion implantation, such as arsenic which is n mold impurity, is performed by using the gate 
electrodes 19 and 20 as a mask, for example, the source drain 21 is formed ( drawin g 7 ). 
[0029] Then, an oxide film 22 is deposited with a well-known CVD method ( drawin g 8 ). If 
anisotropy dry etching is performed in this condition, the side-attachment-wall oxide film 23 will 
remain only in the side attachment wall of the gate electrodes 19 and 20 like drawin g 9 . And the 
ion implantation of the 2nd source drain is performed by using the gate electrodes 1 9 and 20 as 
a mask, and the source drain 24 is formed. This 2nd ion implantation is for forming the source 
drain 24 into low resistance. 

[0030] the last — for example, Si02 etc. — from — the becoming interlayer insulation film 25 is 
deposited, opening of the contact hole is carried out towards the aforementioned gate 
electrodes 19 and 20 and the source drain 24, backfilling and wiring 27 are formed in this contact 
hole for the metals 26, such as aluminum and a tungsten, and a semiconductor device is 
completed ( diwy|ngjj0 ). 

[0031] Since the whole field serves as the depletion-ized perfect depletion-ized transistor 28 by 
changing the conditions of ion implantation as mentioned above, and having good control of 
striking a ball in any direction since a left-hand side MOS transistor has the low dopant 
concentration of a channel field in drawing 10 , and a right-hand side MOS transistor has the 
field where dopant concentration is high to a channel field, a channel field serves as the partial 
depletion-ized transistor 29 which is not formed into partial depletion. 

[0032] Therefore, since according to the semiconductor integrated circuit equipment of the 
gestalt 1 of this operation the perfect depletion-ized transistor 28 and the partial depletion-ized 
transistor 29 can be formed on the same SOI substrate 10 as high impurity concentration differs 
Improvement in the speed and low power can be reconciled using the perfect depletion-ized 
transistor 28 which can harness the advantage of the SOI substrate 10 most, and reservation of 
drain pressure-proofing can be enabled using the partial depletion-ized transistor 29 with which 
the fault of the perfect depletion-ized transistor 28 of a parenthesis is compensated. 
[0033] Since high impurity concentration can be changed and the perfect depletion-ized 
transistor 28 and the partial depletion-ized transistor 29 can be especially formed in the 
manufacture approach of the gestalt 1 this operation, in the field of a manufacture process, the 
increment in a production process is suppressed to minimum, and formation of semiconductor 
integrated circuit equipment is attained simply. 

[0034] In addition, when this semiconductor integrated circuit equipment is applied to DRAM or 
SRAM and high pressure-proofing like a word line booster circuit uses the partial depletion-ized 
transistor 29 for a required circuit, improvement in the speed, low power, and the semiconductor 
memory whose pressure-proof reservation is enabled are realizable. 

[0035] (Gestalt 2 of operation) Drawing 1 1 - drawing 14 are the sectional views showing the 
production process of the MOS transistor in the semiconductor integrated circuit equipment 
which is the gestalt 2 of operation of this invention. 

[0036] The semiconductor integrated circuit equipment of the gestalt 2 of this operation is used 
as the semiconductor integrated circuit equipment with which a predetermined integrated circuit 
is produced on a SOI substrate like the gestalt 1 of said operation. The difference with the 
gestalt 1 of operation The thickness of the silicon of the part which forms a partial depletion- 
ized transistor using a LOCOS formation process and the same process (recess array), It is the 
point which makes and divides a partial depletion-ized transistor and a perfect depletion-ized 
transistor on the same SOI substrate as differ the thickness of the silicon of the part which 
forms a perfect depletion-ized transistor, and was formed. 

[0037] That is, with the semiconductor integrated circuit equipment of the gestalt 2 of this 
operation, in the component sectional view of the MOS transistor of drawing 1 1 - drawing 14 , 
since a left-hand side MOS transistor has the thin thickness of a channel field, the whole field is 
the depletion-ized perfect depletion-ized transistor. On the other hand, since a right-hand side 



MOS transistor has the thick ^rokness of a channel field, a channel field r^a partial depletion- 
ized transistor which is not formed into partial depletion. That is, said two kinds of transistors 
are formed on the same SOI substrate by changing the thickness of the single-crystal-silicon 
thin film on an embedding oxide film. 

[0038] Hereafter, the manufacture approach of the MOS transistor of the gestalt 2 this 
operation is explained about an n channel. If the conductivity type of a dopant is made reverse, 
since it can make from the same process also about a p channel, it is also possible by adding a 
photograph process to form the circuit of a complementary type on the same SOI substrate. 
[0039] first, the upper layer of for example, silicon single crystal 7a — Si02 from — the front 
face of SOI substrate 10a where becoming embedding oxide-film 8a is formed, and single- 
crystal-silicon thin film 9a is further formed in the upper layer is oxidized, and oxide-film 1 1a is 
formed ( drawing 1 1 ). And a difference is prepared in single-crystal-silicon thin film 9a of the 
field which forms a perfect depletion-ized transistor, and the field which forms a partial 
depletion-ized transistor using a well-known selective oxidation method. 

[0040] That is, silicon nitride 12a is deposited on oxide film 11a, it leaves silicon nitride 12a of 
the part which forms a partial depletion-ized transistor by the photograph process and etching, 
and silicon nitride 12a of the part which forms a perfect depletion-ized transistor is removed and 
washed. 

[0041] Then, it oxidizes thermally and the silicon oxide 30 of the part which forms a perfect 
depletion-ized transistor is formed ( drawing 12 ). Since single-crystal-silicon thin film 9a which 
embeds with silicon oxide 30 and remains between oxide film 8a at this time becomes the 
component field of a perfect depletion-ized transistor, oxidation conditions are adjusted so that 
this single-crystal-silicon thin film 9a may not disappear by thermal oxidation. 
[0042] Then, it will be set to SOI substrate 10a which has a desired thickness difference if wet 
etching removes silicon nitride 12a and silicon oxide 30 ( drawin g 13 ). The semiconductor device 
shown in drawing 14 is completed after this according to an isolation process, a gate formation 
process, a source drain formation process, an interlayer insulation film formation process, and a 
wiring process as well as the gestalt 1 of said operation. 

[0043] As shown in drawing 14 , namely, on SOI substrate 10a Isolation oxide-film 13a, silicon 
oxide, and the gate electrodes 19a and 20a by polycrystalline silicon, Source drain 21a, side- 
attachment-wall oxide-film 23a of the gate electrodes 19a and 20a, Source drain 24a and 
interlayer insulation film 25a are formed in order, and the contact hole by which opening was 
carried out to the last towards the gate electrodes 19a and 20a and source drain 24a completes 
metal 26a by forming backfilling and wiring 27a. 

[0044] Using a LOCOS formation process and the same process, since a left-hand side MOS 
transistor has [ in / as mentioned above / drawing 14 ] the thin thickness of a channel field, the 
whole field is set to depletion-ized perfect depletion-ized transistor 28a, and since a right-hand 
side MOS transistor has the thick thickness of a channel field, a channel field is set to partial 
depletion-ized transistor 29a which is not formed into partial depletion. 

[0045] Therefore, since according to the semiconductor integrated circuit equipment of the 
gestalt 2 of this operation perfect depletion-ized transistor 28a and partial depletion-ized 
transistor 29a can be formed on the same SOI substrate 10a as thickness differs Improvement in 
the speed and low power are reconciled using perfect depletion-ized transistor 28a which can 
harness the advantage of SOI substrate 10a most like the gestalt 1 of said operation, and it 
becomes securable [ drain pressure-proofing ] using partial depletion-ized transistor 29a with 
which the fault of perfect depletion-ized transistor 28a of a parenthesis is compensated. 
[0046] Since thickness can be changed and perfect depletion-ized transistor 28a and partial 
depletion-ized transistor 29a can be especially formed in the manufacture approach of the 
gestalt 2 this operation, in the design side of semiconductor integrated circuit equipment, design 
control becomes possible easily. 

[0047] As mentioned above, although invention made by this invention person was concretely 
explained based on the gestalten 1-2 of implementation of invention, it cannot be 
overemphasized that it can change variously in the range which this invention is not limited to 
the gestalt of said operation, and does not deviate from the summary. 



l^^case where it was made for high impuri^^>i 



[0048] For example, although ^^case where it was made for high impurr^^bncentration to 
differ by embedding boron with a single-crystal-silicon thin film, making it concentration become 
max by the interface of an oxide film, and changing ion implantation conditions about the 
semiconductor integrated circuit equipment of the gestalt 1 of said operation was explained This 
invention is not limited to the gestalt of said operation, can perform ion implantation on the 
energy conditions which boron embeds completely and enter into an oxide film, and can apply it 
also about the case where an impurity layer is formed by the impurity diffusion from an 
embedding oxide film, as a result of a consecutive heat process. 

[0049] In this case, it becomes possible to form steeper impurity distribution compared with the 
gestalt 1 of said operation, and is advantageous also to adjustment of threshold voltage, or 
control of a short channel effect. Moreover, also in a manufacture process and the field of a 
design, although effectiveness is small compared with the gestalten 1 and 2 of said operation, 
simplification of a manufacture process and easy-ization of a design can be attained. 
[0050] Furthermore, it is widely used as a store of various systems, such as not only when used 
in store units, such as DRAM or SRAM, but a computer system, a digital still camera system, an 
automobile system, etc., and d rawin g 15 explains a computer system as an example. 
[0051] This computer system is constituted by SRAM as DRAM of this invention as a bus, a 
central processing unit CPU, a peripheral-device control section, and primary-storage memory 
and its control section, and a backup memory and backup parity and its control section, ROM in 
which the program is stored, the display system, etc. in drawing 15 . 

[0052] Said peripheral-device control section is connected with external storage, Keyboard KB, 
etc. Moreover, a display system is constituted by the Video RAM (VRAM) etc. and presenting of 
the storage information in VRAM is performed by connecting with the display as an output unit. 
Moreover, the current supply section for supplying a power source to the internal circuitry of a 
computer system is prepared. 

[0053] Said central processing unit CPU performs timing control of each of said memory of 
operation by forming the signal for controlling each memory. Although the example which applied 
said invention to DRAM as primary-storage memory was explained here, when VRAM of said 
display system is Multiport VRAM, it is also possible to apply to the random access section of 
said VRAM. 
[0054] 

[Effect of the Invention] It will be as follows if the effectiveness acquired by the typical thing 
among invention indicated in this application is explained briefly. 

[0055] (1) Since . perfect depletion-ized transistor and a partial depletion-ized transistor can be 
formed on the same SOI substrate In the circuit where only the electrical potential difference 
whose pressure was lowered inside is impressed, improvement in the speed and low power are 
reconciled using a perfect depletion-ized transistor. It becomes possible to secure pressure- 
proofing using a partial depletion-ized transistor, and it becomes possible to aim at improvement 
in the synthetic circuit engine performance in the circuit for which high pressure-proofing like an 
external interface is needed taking advantage of the advantage using a SOI substrate to the 
maximum extent. 

[0056] (2) In case . partial depletion-ized transistor and a perfect depletion-ized transistor are 
made and divided on the same SOI substrate, by changing the conditions of ion implantation and 
making it high impurity concentration differ, the increment in a production process is suppressed 
to minimum, and formation of the semiconductor integrated circuit equipment by the easy 
manufacture process is attained. 

[0057] (3) In case . partial depletion-ized transistor and a perfect depletion-ized transistor are 
made and divided on the same SOI substrate, by making it thickness differ using a LOCOS 
formation process and the same process (recess array), design control is made easy and 
formation of the semiconductor integrated circuit equipment by easy design is attained. 
[0058] (4) In case . partial depletion-ized transistor and a perfect depletion-ized transistor are 
made and divided on the same SOI substrate, simplification of the manufacture process in 
formation of semiconductor integrated circuit equipment and easy-ization of a design are 
attained by making it high impurity concentration differ using the process which introduces an 



impurity locally into the embeaWTg oxide film of a SOI substrate, embeds irom there and 
introduces an impurity by thermal diffusion into the single-crystal-silicon thin film on an oxide 
film. 

[0059] (5) . above (1) - (4) Formation of partial depletion in which the advantage of a SOI 
substrate was harnessed, and formation of a perfect depletion-ized transistor, The 
semiconductor integrated circuit equipment which furthermore adopted a manufacture process 
and the effectiveness in the field of a design to the maximum extent, Especially, the good 
manufacture approach can be acquired to semiconductor memories, such as DRAM or SRAM, 
and it becomes possible to obtain various systems, such as a computer system which the 
functionality by the low power, improvement in the speed, etc. which used this further can 
improve. 



[Translation done.] 



* NOTICES * 




Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the outline functional block diagram showing the semiconductor integrated 
circuit equipment which is the gestalt 1 of operation of this invention. 

[Drawing 2] It is the circuit diagram showing an example of the data output circuit in the gestalt 
1 of operation. 

[ Drawin g 3] It is the sectional view showing the production 
gestalt 1 of operation. 

[Drawing 4] It is the sectional view showing the production 
the MOS transistor in the gestalt 1 of operation. 
[Drawing 5] It is the sectional view showing the production 
the MOS transistor in the gestalt 1 of operation. 
[Drawing 6] It is the sectional view showing the production 
the MOS transistor in the gestalt 1 of operation. 
[ Drawin g 7] It is the sectional view showing the production 
the MOS transistor in the gestalt 1 of operation. 
[ Drawin g 8] It is the sectional view showing the production 
the MOS transistor in the gestalt 1 of operation. 
[Drawing 9] It is the sectional view showing the production 
the MOS transistor in the gestalt 1 of operation. 
[Drawing 10] It is the sectional view showing the production process ( drawing 9 is followed) of 
the MOS transistor in the gestalt 1 of operation. 

[ Drawing 1 1] It is the sectional view showing the production process of the MOS transistor in 
the semiconductor integrated circuit equipment which is the gestalt 2 of operation of this 
invention. 

[Drawing 12] It is the sectional view showing the production process ( drawing 1 1 is followed) of 
the MOS transistor in the semiconductor integrated circuit equipment which is the gestalt 2 of 
operation. 

[ Drawing 13] It is the sectional view showing the production process ( drawing 12 is followed) of 
the MOS transistor in the semiconductor integrated circuit equipment which is the gestalt 2 of 
operation. 

[ Drawing 14 ] It is the sectional view showing the production process ( drawing 13 is followed) of 
the MOS transistor in the semiconductor integrated circuit equipment which is the gestalt 2 of 
operation. 

[Drawing 15] It is the functional block diagram showing the computer system using the 
semiconductor integrated circuit equipment which is this invention. 
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2 Input/output Interface 

3 Pressure-Lowering Circuit 

4 High Pressure Part 
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6 External Output Section 

7 7a Silicon single crystal 

8 8a Embedding oxide film 

9 9a Single-crystal-silicon thin film 

1 0 1 0a SOI substrate 
1111a Oxide film 

12 12a Silicon nitride 

13 13a Isolation oxide film 

14 Oxide Film 

15 Resist Mask 

16 High Concentration Impurity Layer 

17 Polycrystalline Silicon Film 

18 Silicon Oxide 

1 9 f 1 9a, 20, 20a Gate electrode 

21 21a Source drain 

22 Oxide Film 

23 23a Side-attachment-wall oxide film 

24 24a Source drain 

25 25a Interlayer insulation film 

26 26a Metal 

27 27a Wiring 

28 28a Perfect depletion-ized transistor 

29 29a Partial depletion-ized transistor 

30 Silicon Oxide 
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